














































plied to primary articular dysfunction between the sacrum 
and ilium are redundant. Selecting a single term to de­
scribe dysfunction of this articulation is proposed to re­
duce confusion. 

The purpose of this paper has been to point out simi­
larities between the various models of sacral mechanics. 
Not to imply that one model is superior to another, but, 
rather to allow the clinician utilizing one model to under­
stand in terms of that particular model what is being said 
by another clinician utilizing a different model. Eventu­
ally, the osteopathic profession will recognize areas of 
overlapping terminology. We may then settle upon a single 
system of terminology which eliminates duplications, or 
we may choose to maintain parallel systems in order to 
take advantage of subtle differences they possess. Ulti­
mately what is most important is that we are able to un­
derstand one another. If we can communicate clearly 
among ourselves and with the remainder of the scientific 
health care community, a single system of terminology 
will eventually evolve. ( However chauvinism for my alma 
mater forces me to point out that Fryette '03, Hoskins 
'17, Schwab '21, Beilke '28, and Strachan '30 were all 
graduated from and taught at CCOM). 
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Purpose/Background: Osteo­
pathic manipulative treatment (OMT) 
for the hospitalized patient is a long 
standing practice. There are various 
claims regarding the efficacy and cost 
effectiveness of the utilization of 
OMT. While there is general recog­
nition of the efficacy of OMT in the 
treatment of musculoskeletal pain, 
there is much less support for it as a 
technique to complement the care of 
the hospitalized patient. 

Methods: The investigator sur­
veyed all hospitals ( 133) approved by 
the American Osteopathic Association 
to gather information regarding the 
utilization of OMT for the 1994 cal­
endar year. A professional statistician 
then analyzed the data contributed by 
18 of 36 responding hospitals. 

Results: Data analysis focused on 
identifying those cases where, for a 
particular diagnostic related group 
(DRG) , at least ten patients received 
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OMT. Data analysis then identified an 
association between the utilization of 
OMT and a decreased length of stay 
(LOS) greater than one day. Those 
cases/DRGs with decreased LOS 
greater than one day included: psycho­
sis; peripheral vascular disorder to age 
70; septicemia age 18+; noncancerous 
disorder of the pancreas; stomach, 
esophagus and/or duodenum proce­
dures; intestinal obstruction up to age 
70; transient ischemic attack; circula­
tory disorder with acute myocardial in­
farction discharged alive, with cardio­
vascular complications; circulatory 
disorder without acute myocardial in­
farction, with cardiac catheterization, 
with complex diagnosis; operative 
vascular procedure, with majorrecon­
struction with age 70; and other diges­
tive system diagnosis, age 18 to 70. 

Conclusion: The results of this 
survey indicate that utilizing OMT in 
the treatment regimen for the hospi­
talized patient may produce positive 
results in cases other than musculosk­
eletal pain. Carrying out prospective 
double-blind studies will help to fur­
ther evaluate the impact of OMT in 
the hospitalized patient population. 
This study, in itself, raises several 
questions. Does severity of illness af­
fect consultation patterns? Does OMT 
impact parameters other than LOS, for 
example, patient satisfaction and/or 
the overall cost and utilization of hos­
pital resources? This paper helps to 
provide direction towards these ends. 

Purpose/Background 
Since the advent of ' osteopathy' in 

the late l 800s, osteopathic manipu­
lative treatment (OMT) has been uti­
lized as a therapeutic modality to re­
lieve musculoskeletal pain, and to 
cure illness. Throughout osteopathic 
medicine's history, questions con­
cerning the efficacy of OMT have 
produced considerable controversy. 
Dr. A.T. Still, the founder of osteo­
pathic medicine, emphasized that 
function followed form- and vice 
versa, maintaining that systemic dys­
function would manifest physical 
symptoms-and vice versa. Still uti­
lized OMT for disease of the chest, 
blood, liver, bowels, kidneys, and 
other organ systems. 1 Osteopathic 
physicians in the early part of the 20th 
century regularly reported the benefi­
cial effects of OMT on patients suf­
fering from typhoid fever, influenza, 
infantile paralysis, scarlet fever, diph­
theria, and other common maladies.2 

Today, many in the medical pro­
fession regard OMT as a modality 
strictly for the treatment of muscu­
loskeletal pains. At a recent confer­
ence sponsored by the Josiah M. 
Macy Foundation, Jordan J. Cohen, 
MD, president of the Association of 
American Medical Colleges, stated: 
"There's no quarrel over the utilitv 
of the manipulative method, the OMT 
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as you call it, for disorders and inju­
ries of the muscular skeletal system. 
But when it comes to issues of apply­
ing manipulative therapy and diag­
nostic maneuvers to treat other sys­
temic diseases, that is when we enter 
a realm of skepticism on the part of 
the allopathic world. And this is he­
cause the evidence has not been ac­
cumulated to substantiate the asser­
t ion that the ap-

taining to: the average length of stay 
(LOS) for each DRG; the number of 
patients not receiving OMT and their 
LOS for each DRG; and, the number 
of patients receiving OMT and their 
LOS for each DRG. Of the 133 hos­
pitals surveyed, 36 provided re­
sponses, and eighteen of those 36 pro­
vided usable data. The other 18 hos­
pitals indicated that they either did not 

ent DR Gs. The total number of cases 
within a particular DRG classification 
ranged from 2581 to I. The total num­
ber of cases utilizing OMT within a 
particular DRG classification varied 
from 130 to 1. 

The hospitals reported a total of 67 
DR Gs where at least 10 or more pa­
tients received OMT. (Refer to Table 
#1.) Those DRGs with reduced LOS 

greater than or equal 
to one day included: proaches to non­

neuromuscular con­
ditions have utility. "3 

So while the os­
teopathic profession 
mu st continue to 
pursue research that 
supports the efficacy 
of OMT in muscu-

Research to determine the efficacy 
of OMT will serve both the interests 

of our patients 

psychosis; medical 
peripheral vascular 
disorder up to age 70; 
septicemia I 8 years 
and older; disorders 
of the pancreas, non-

as well as to strengthen the livelihood 
of the osteopathic profession 

cancerous; stomach, 
esophagus, or duode­

loskeletal disorders, it must also con­
duct research to determine its efficacy 
in non-neuromuscular conditions. Re­
search to determine the efficacy of 
OMT will serve both the interests of 
our patients as well as to strengthen 
the livelihood of the osteopathic pro­
fession. As Norman Gevits, PhD, fac­
ulty member at the University of Illi­
nois College of Medicine states: "If 
osteopathic physicians cannot dem­
onstrate that they are distinctive in 
terms of their philosophy, i.n the con­
tent of what they teach, or in their 
practice, then they have no compel­
Ii ng reason to continue as members 
of an independent profession."4 

Method 
With the support of the American 

Academy of Osteopathy, all hospitals 
approved by the American Osteo­
pathic Association (133) were sur­
veyed to gather information regard­
ing the utilization of OMT in their in­
stitution for the 1994 calendar year. 
The survey instrument (See appen­
dix #1) based on a study completed at 
St. Mary Community Hospital- for­
merly Michiana Community Hospi ­
tal, in South Bend, Indiana- re­
quested information for all DRGs per-
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have any cases utilizing OMT, or that 
they could not generate the data from 
the medical records department. The 
remaining hospitals did not respond 
to either of two different mailings. 

Representative from several of the 
responding hospitals phoned the in­
vestigator with questions regarding 
the study. It appeared, in retrospect, 
that the number of return replies 
might have been improved if mailings 
had been sent to both the Quality As­
surance and Utilization Review Com­
mittees and to the Director of Medi­
cal Records at each hospital. Since 
many of the callers/respondents 
worked in the medical records depart­
ment, and since several Medical Di­
rectors stated that they did not have 
this data, a second mailing to the 
Quality Assurance and Utilization 
Review Committee may have im­
proved the response rate. 

Results 
A professional stat1st1cian ana­

lyzed the data, utilizing SPSS for MS 
Windows Release 6.1. 

Data analysis included a review of 
all DRGs utilizing OMT within the 
treatment regimen. The responding 
hospitals utilized OMT in 305 differ-

nal procedures; intestinal obstruction 
up to age 70; transient ischemic at­
tack, circulatory disorder with acute 
myocardial infarction that was dis­
charged alive with cardiovascular 
complications; and circulatory disor­
der without acute myocardial infarc­
tion with cardiac catheterization with 
complex medical diagnosis. 

In interpreting Table #1, it should 
be noted that within each DRG, the 
most significant outliers (i.e. those 
patients with an abnormally long 
LOS), relative to the average LOS 
were, in fact, those patients who re­
ceived OMT. This pattern persisted 
among all cases/DRGs. A review of 
all cases revealed that the group re­
ceiving OMT had 5 percent of its 
cases with a LOS "greater than or 
equal to 30 days", with five cases in 
particular with a LOS "greater than 
100 days". In the non-OMT group, 
less than I percent fell into the cat­
egory "greater than or equal to 30 
days". The data seems to indicate that 
the more ill, or extreme patient cases 
in this data base routinely received 
OMT. 

For patients in the top 67 DR.Gs, a 
T-test analysis compared the "LOS 
with OMT" to the "LOS without 
OMT". The mean LOS for patients 
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s. The receiving OMT was 7.25 day 
LOS for patients not receiving 
was 5 .65 days. A I:! value of le 
0.001 indicates a significant 
ence in LOS between the gro 
comparison of each group to th 
all LOS for all patients produ 
significant difference in LOS 

OMT 
ss than 
differ-
ups. A 
eover-
ced no 
across 

the study population. 

Conclusion 
ed to 

tOMT. 
Further research is need 

evaluate the impact of inpatien 
This study illustrates that a suf 
number of cases utilizing OM 
be found in order to perform f 
up studies- either single inst 
or multi-center research. In or 
follow-up research to be most 
tive, the investigation/study sho 
headed by an osteopathic man 
tive specialist. An osteopath 
nipulative specialist in this ca 
would insure a greater degree o 
dardization of t~eatment. 

ficient 
T can 

ollow-
itution 
der for 
effec-
uldbe 
ipula-

ic ma-
pacity 
f stan-

ed dis-For several DRGs, a mark 
parity existed between the num 
patients that did and those that 
receive OMT. For instance, 
1320 cases of heart failure 
127), only 116 patients rec 
OMT. Given the possibility th 
vey responses came from thos 
tutions that routinely employ 
the statistics concerning OMT 
zation across the osteopathic p 
sion may be far worse than this 
indicates. The overall low inc 
ofOMT utilization in the hospi 
ting is particularly disturbing i 
of the desire of osteopathic te 
institutions to maintain a dist 

berof 
did not 
out of 
(DRG 
eived 
at sur-
e insti-
OMT, 
uti Ii-

rofes-
paper 

idence 
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aching 
inctive 

osteopathic identity. 
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To further aid researchers 
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patients entering an osteopathi 
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amination. However, a 1992 

make 
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DRG AVG LOS 

14 9.5 

20 12.79 
68 3.9 

70 2.89 

79 11.9 

81 7.7 

85 7.25 

88 6.87 

89 6.08 

- 90 4.49 

91 5.28 
94 8 

98 3.19 
101 4.6 
I I 3 12.11 

122 4.37 

124 3.33 

125 3.33 

127 6.57 

130 6.23 

135 6.37 

141 2.91 

143 2.84 
154 20.22 

174 4.05 

178 7.36 
180 5.62 

182 2.98 

197 5 

204 6.43 

209 6.87 

243 4.09 

247 2.73 

296 4.39 

308 10 
322 4.75 

324 1.82 

.__]31 5.5 

336 4.97 

356 2.99 .. 

359 3.01 

371 3.16 

373 1.8 

-- 379 2.25 
416 7.27 
444 5.6 
450 2 

,____ 477 8.71 
493 2.64 

Total 4.72 

APPENDIX#] l 
Length of Stay Report by DRG 

For Patients with and without OMT 
Michiana Community Hospital 

June, 1995 
LOS W/OMT LOSWO/OMT #W/OMT #W/OOMT 

7 7.7 2 10 
12 8 l 2 

2 0 l 0 
2 2 I 2 

8 8 I 4 -
6 8 I l 
4 6 I 2 

6.7 7 .25 6 4 

2 7.8 I 9 
4 0 I 0 

3.5 3 2 I 
7 6.2 1 4 -
2 0 I 0 

4 0 1 0 
9 8.4 I 7 

10 6 2 13 
4 4.2 1 5 

2 4.2 I 11 

6.3 10.7 3 11 
7 9 I I 

10 7 I 2 

8 7.5 1 2 
-

4 2 l l 

I I 8.5 1 2 

6 5.03 1 28 
7 6.5 I 2 
3 9.3 l 3 
7 5.15 2 19 
4 5.83 I 6 
4 0 I 0 

6.58 6 5 30 

3.66 4.5 3 9 
I 0 I 0 
4 4.4 2 5 

II I I I I -
4.75 3 3 I 

l 2.3 I 3 -
6 8.7 I 4 

4.5 3 8 2 1._ 
5 2.8 I 12 -·--
3 2.7 1 59 
3 3.19 1 99 

l.83 l.5 4 458 
2 0 I 0 
8 7.2 I - . 5 

15 9.5 I 2 
I i 0 I o_ 
3 ! 5.3 I 9 
5 I 3.8 I 6 

4.44 7 4 .96 73 864 ·-
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TABLE#l 

Cases Cases not Difference Average LOS LOS 
Receiv. Receiv. in LOS to LOS with w/o 

DRG OMT OMT Average OMT OMT DRG Description 

430 12.00 276.00 -3.14 7.24 8.14 11.28 Psychoses, medical 

130 22.00 152.00 -2.59 5.93 3.72 6.31 Periph. Vase. Disorder, w age 70 cc, medical 

416 30.00 374.00 -2.01 8.23 6.32 8.33 Septicemia, age I 8+, medical 

204 24.00 170.00 -1.72 6.00 3.65 5.37 Disorder of pancreas other than malig., medical 

154 12.00 75.00 -1.74 16.40 10.14 11.61 Stomach/esophagus/duodenum proc., age I 8+, wage 70 cc 

180 16.00 134.00 -1.42 6.82 5.14 6.57 Intestinal obstruction, w age 70 cc, medical 

15 17.00 101.00 -1.39 4.16 3.53 4.92 Specific cerebrovascular disorder, principle dx of TIA, medical 

121 37.00 73.00 -1.32 7.30 6.43 7.76 Circ. disorder w acute Ml, dischgd alive w CV comp., medical 

124 29.00 259.00 -1.31 4.92 3.62 4.93 Circ. disorder w acute Ml, dischgd alive, wo CV comp., medical 

110 11.00 40.00 -.91 10.92 14.20 15.11 Vase. OR proc., w/major reconstruction, w age 70 cc 

188 12.00 41.00 -.91 5.10 4.67 5.57 Other digestive system dx, age 18+, wage 70 cc, medical 

197 13.00 65.00 -.79 7.02 5.30 6.09 Total Cholecyst., wo common bile duct explor. w age 70 cc 

91 12.00 266.00 -.75 3.82 1.92 2.67 Simple pneumonia/pleurisy, w age 0-17, medical 

98 13.00 193.00 -.67 2.76 1.23 1.91 Bronchitis/asthma, age 0-17, medical 

90 21.00 87.00 -.56 3.98 2.47 3.02 Simple pneum/pleurisy, w age 18+, wo age 70 cc, medical 

321 10.00 38.00 -.52 3.05 3.87 4.39 Kidney/UT!, age 18+ wo age 70 cc, medical 

209 35.00 505.00 -.37 7.13 6.74 7.11 Major joint procedure 

14 39.00 360.00 -.27 8.46 6.11 6.38 Spec. cerebrovascular disorder, wo princ. dx of TIA, medical 

122 39.00 143.00 -.27 5.21 4.47 4.74 Circ. disorder w acute Ml, dischgd alive, wo CV comp, medical 

141 15.00 138.00 -.27 3.13 4.05 4.32 Syncope and/or collapse, wage 70 cc, medical 

96 22.00 103.00 -.18 4.08 5.25 5.43 Bronchitis/asthma, age 18+, wage 70 cc, medical 

174 44.00 448.00 -.16 5.21 4.99 5.15 Gastro-intestinal hemorrhage, w age 70 cc, medical 

371 74.00 389.00 -.09 2.70 2.58 2.67 Cesarean section, wo cc 

296 39.00 402.00 -0.2 5.99 5.98 6.01 Nutr./meta. disor. not inborn errors of metab., 

age 18+, w age 70 cc, medical 

356 11.00 76.00 .05 2.86 2.76 2.71 Reconstruction, female reproductive system 

68 10.00 28.00 .06 3.76 2.44 2.38 Otitis Media/URI, age 18+, age 70 cc, medical 

127 116.00 1204.00 .16 6.49 6.57 6.41 Heart failure/shock, medical 

373 130.00 2451.00 .17 1.37 1.52 1.35 Vaginal delivery wo complicating diagnosis 

182 64.00 767.00 .17 3.76 4.66 4.48 Gastrointestinal disorder, age 18+, wage 70 cc, medical 

24 15.00 69.00 .36 4.83 5.30 4.94 Seizure/headache, age I 8+, w age 70 cc, medical 

494 11.00 23.00 .41 2.43 2.80 2.38 

215 13.00 254.00 .55 3.46 3.91 3.37 Back/neck procedure, wo age 70 cc 

478 13.00 71.00 .59 8.32 8.65 8.06 

183 20.00 271.00 .68 2.67 3.54 2.86 Gastrointestinal disorder, age 18+, wo age 70 cc, medical 

294 25.00 203.00 .71 5.62 6.00 5.29 Diabetes, age 36+, medical 

79 27.00 111.00 .72 10.57 8.53 7.81 Infection/inflammation, wage 18+, wage 70 cc, medical 

97 29.00 127.50 .79 3.29 4.02 3.24 Bronchitis/asthma, age 18+ wo age 70 cc, medical 

395 11.00 41.00 .83 4.01 4.30 3.47 Red blood cell disorder, age 18+ medical 

25 12.00 61.00 .84 3.27 4.16 3.32 Seizure/headache, age 18+, wo age 70 cc, medical 

131 12.00 20.00 .95 5.83 6.80 5.85 peripheral vascular disorder, wo age 70 cc, medical 

112 12.00 164.00 I.DI 4.14 5.08 4.07 Vascular OR procedure, ex. maj . recon. 

278 11.00 63.00 1.10 3.54 4.78 3.68 Cellulitis, w age 18+, wo age 70 cc, medical 

263 13.00 32.00 1.16 27.27 10.66 9.50 Skin graft w principle dx of skin ulcer/cellulitis w age 70 cc 

320 36.00 145.00 1.23 6.21 6.50 5.27 Kidney/UT!, age 18+, w age 70 cc, medical 

358 13.00 48.00 1.32 3.79 5.23 3.91 Uterine/adnexal proc. wo princ. dx of malig. 

wo tubal interruption 
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Cases 
Receiv. 

DRG OMT 

Cases not 
Receiv. 

OMT 

Difference Average 
in LOS to LOS 

Average 

LOS LOS 
with w/o 

OMT OMT DRG Description 

138 36.00 224.00 

88 99.00 696.00 

139 13.00 52.00 

140 55.00 101.00 

277 20.00 106.00 

75 12.00 38.00 

210 20.00 53.00 

489 10.00 7.00 

203 11.00 14.00 

116 10.00 71.00 

87 21.00 38.00 

148 44.00 217.00 

144 20.00 46.00 

134 11.00 36.00 

462 15.00 251.00 

150 13.00 34.00 

468 16.00 37.00 

243 86.00 390.00 

82 16.00 40.00 

89 112.00 790.00 

143 45.00 523.00 

359 39.00 553.00 

revealed that 17 percent of all osteo­
pathic hospitals are not in compliance 
with this requirement.5 A standardized 
structural examination must be per­
formed at all osteopathic institutions 
to provide a database for future re­
search and to encourage the use of 
OMT. Future studies should endeavor 
to discern the time of intervention­
at which point OMT is utilized: Is it 
utilized early in complicated cases, or 
is it brought in as a very late adjunct? 
Clinical experience suggests consul­
tation on the use of OMT is obtained 
later and in "sicker" cases. This study 
tends to confirm the clinical experi­
ence, in that several cases utilizing 
OMT revealed outliers with a greater 
than 100-day length-of-stay. Studies 
need to be carried out that evaluate 
the impact of OMT in clinical situa­
tions where it is not commonly uti­
lized. For instance, in this study, uti­
lizing OMT in cases of acute psycho-
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1.34 4.48 5.85 4.52 Arrhythmia/cond. disorders w age 70 cc, medical 

1.43 6.05 6.59 5.16 COPD, medical 

1.51 2.06 3.53 2.02 Arrhythmia/cond. disorders wo age 70 cc, medical 

1.90 2.53 4.28 2.38 Angina, medical 

1.96 5.82 7.54 5.58 Cellulitis, wage 18+, wage 70 cc, medical 

2.34 11.94 13.73 11.39 Major chest OR procedure 

2.79 8.07 9.99 7.20 Hip/femur proc. other than major j nt wage 18+, wage 70 cc 

2.97 7.67 10.40 7.43 

3.28 9.13 9.60 6.32 Malig. of hepatobiliary system/pancreas, medical 

3.44 4.13 7.19 3.75 Perm. pacemaker implant wo princ dx of AMI or CHF 

3.53 7.59 10.17 6.64 Pulmonary edema/resp. failure, medical 

4.07 12.55 15.15 I 1.08 Major small/large bowel proc. w age 70 cc 

4.29 5.45 8.90 4.61 Other circulatory diagnosis, w cc, medical 

4.54 4.43 7.05 2.51 Hypertension, medical 

5.24 12.72 17.67 12.43 Principle dx of rehab. medical 

5.52 11 .59 14.43 8.91 Peritoneal adhesiolysis, w age 70 cc 

7.40 14.41 18.82 11.42 

7.81 4.23 12.24 4.43 Back disorder, medical 

9.75 8.65 16.44 6.69 Neoplasm of resp. system, medical 

10.63 6.53 16.92 6.29 Simple pneumonia/pleurisy, wage 18+, 

w age 70 cc, medical 

12.03 2.21 14.37 2.35 Chest pain, medical 

19.07 3.06 22.22 3.15 Uterine, adnexal proc. wo principle dx of malig. 

w tubal interruption 

sis produced the greatest impact on 
LOS-3.14 days reduction. In most 
cases, a reduction in LOS such as this 
could result in significant economic 
savings. 

Correlation needs to be made be­
tween the DRG and the reason OMT 
was used. Other parameters need to 
be evaluated with regards to OMT in 
the inpatient population including: 
Patient satisfaction - Do patients that 
receive OMT have a higher degree of 
satisfaction than those that do not?; 
Cost - Is the overall cost of hospital­
ization and utilization of hospital re­
sources different in those populations 
that do and do not receive OMT? It 
is hoped that this paper will provide 
some direction toward these ends. 
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thanks to Rod Ganey, PhD, Research 
Associate Professor, Lab for Social 
Research and Mr. Scott Uekert, Spe-

cial Projects Coordinator Center for 
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Abstract 
The existence of a previously unreported myodural bridge at the level of the atlanto-occipital junction suggests a 

direct and dynamic central-peripheral connection which may be directly related to some instances of idiopathic head 
and neck pain. Artificially functioning the muscular component of the bridge appears to influence the cerebrospinal 
fluid system by directly affecting dural tension. Because the myodural bridge has a direct influence upon the dura 
mater, a component of the reciprocal tension membrane system that is also a pain-sensitive structure, we propose that 
it offers a possible association between cervical musculature and headache pain. 

Keywords 
cranial manipulation, chronic pain, suboccipital muscles, spinal dura, cervical spine, cranial compliance 

Background 
The existence of a cervical ana­

tomic relationship, 6 termed the 
myodural bridge,7 is of significant im­
portance to the osteopathic physician 
because it provides a direct physical 
link between the musculoskeletal sys­
tem and the dura mater. The dura is 
intimately attached to the foramen 
magnum of the occiput, to the upper 
two or three cervical segments, and by 
fibrous slips to the posterior longitu­
dinal ligament . It forms a tubular 
sheath around the spinal cord, termi­
nating at the level of the second sacral 
vertebra with additional connections 
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to the coccyx.8 While the cranial dura 
has been recognized to have extensive 
innervation, the extent of innervation 
of the spinal dura has been disputed. 
Recent work on rats has shown that 
the spinal dura is innervated and that 
there is a robust network of pain fi­
bers in the dura at the level of the 
craniocervical junction.9 While the 
role of spinal dura as a source of pain 
at levels below the craniocervical junc­
tion is still not clear, there is no doubt 
that the dura mater at the level of the 
craniocervical junction has all of the 
necessary components of a pain-sen­
sitive structure. 

Gray's Anatomy10 states that the 
posterior atlanto-occipital membrane 
is in relation with the rectus capitis 
posterior minor (RCPMI) muscle dor­
sally and with the spinal dura, to which 
it is "intimately adherent" ventrally. 
However, nowhere in this edition is 
any functional relationship described 
between the RCPMI muscle and the 
dura mater. Because of the continuity 
of dural attachment between cranium 
and sacrum, influences such as trauma 
and postural strain that affect one com­
ponent of the reciprocal tension mem­
brane (RTM) system have an affect 
upon the entire system. The discovery 
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Figure 1. Line drawing of a hemisected head showing the region displayed in 
Figure 2: 1) posterior border offoramen magnum; 2) posterior arch of Cl; 3) 
posterior atlanta-occipital (PAO) membrane-spinal dura complex; 4) connective 
tissue attaching the RCPMI muscle to the PAO membrane-spinal dura complex; 
5) rectus capitis posterior minor (RCPMI) muscle. 

Figure 2. Photograph of fresh hemisected cadaveric specimen showing: 1) 
posterior border of foramen magnum; 2) posterior arch of Cl; 3) posterior 
atlanto-occipital (PAO) membrane-spinal dura complex; 4) connective tissue 
attaching the RCPMI muscle to the PAO membrane-spinal dura complex; 5) 
rectus capitis posterior minor (RCPMI) muscle. 
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of a cervical myodural bridge (See 
Figure I) presents the possibility that 
the musculoskeletal system can have 
a direct influence upon central com­
ponents. We speculate that this tissue 
bridge may offer a possible associa­
tion between cervical musculature and 
headache pain. 

Methods and Materials 
A head and neck specimen obtained 

from a fresh unembalrned human adult 
male cadaver was procured from the 
Maryland State Board of anatomy. A 
midline sagittal section was per­
formed. Specifically studied was the 
RCPMI muscle and its relationship to 
the dura mater. The RCPMI muscle 
was immediately visible arising from 
the posterior arch of the atlas and as­
cending to its insertion into the sur­
face of the occipital bone from the in­
ferior nuchal line to the foramen mag­
num (See Figure 2). A well-organized 
connective tissue bridge was observed 
passing from the RCPMI muscle 
through the atlanto-occipital joint and 
inserting onto the spinal dura via the 
posterior atlanto-occipital (PAO) 
membrane. The PAO membrane was 
securely fixed to the surface of the 
dural tube by multitudinous fine con­
nective tissue fibers, and the two struc­
tures appeared to function as a single 
entity. These observations were also 
confirmed in ten fixed , sagittally 
hernisected head and neck specimens. 
The fixed specimens were from five 
females and five males, who ranged 
in age from 54-94 years. Review of 
medical histories of these individuals 
was unremarkable for head and neck 
trauma, autoimmune diseases, or 
medications associated with various 
forms of fibrosis. 

The influence of the RCPMI muscle 
upon the dura mater was artificially 
produced in the hemisected speci­
men by manipulating the tissues in 
an attempt to simulate physiologic 
motion. The resultant motion produced 

-+ 
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Figure 3. Photograph of fresh hemisected cadaveric specimen showing the 
spinal dura at rest with no tension of the RCPMI muscle. 1) posterior border of 
foramen magnum; 2) posterior arch of Cl . 

Figure 4. Photograph of fresh hemisected cadaveric specimen showing the 
effect upon the spinal dura when tension is applied to the RCPMI muscle. 1) 
posterior border of foramen magnum; 2) posterior arch of Cl . 
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obvious movement of the spinal dura 
with fluid movement observed to the 
level of the pons and cerebellum (See 
Figures 3 and 4). Brain tissue shrink­
age occurred rapidly upon dissection 
and with the passage of time the ob­
servable fluid movement was not as 
broad, but still evident. Once the brain 
tissue was removed, artificially func­
tioning the muscle again produced 
observable changes in the position and 
tension of the dura mater, as well as 
the dura of the posterior cranial fossa, 
and would account for the observed 
fluid movement to the level of the pons 
and cerebellum. Head and neck exten­
sion of all fixed specimens produced 
infolding of the spinal dura complex 
accompanied by stretching of the con­
nective tissue bridge. 

Discussion 
A growing body of literature relates 

head and neck pain to injury and/or 
pathology of the cervical spine. While 
etiology in some instances is certainly 
related to trauma affecting structures 
such as the zygapophysealjoints11

, the 
exact cause of tension headaches has 
been difficult to determine. One ac­
cepted hypothesis of tension head­
aches involves contraction of muscles 
in the head, neck, and/or face. Because 
the myodural bridge has a direct in­
fluence upon the dura mater, a pain 
sensitive structure, and a direct influ­
ence upon the reciprocal tension mem­
brane system, we suggest that it may 
provide a link between cervical mus­
culature and headache pain. Cran­
iosacral techniques were added to the 
repertoire of the osteopathic physician 
around 1940 through the work of Wil­
liam G. Sutherland, DO. Sutherland1 

reasoned that cranial sutures formed 
joints between bones of the skull and 
were intricately fashioned for the 
maintenance of motion. He theorized 
that these bones would show normal 
mobility during health, and that mo­
bility would be restricted in response 
to trauma or systemic disease2

. The 
apparent rigidity of the skull has led 
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many traditionally trained physiolo­
gists and--ph'ysicians to conclude that 
suture lines fuse when an individual 
becomes an adult. However, it has 
been dem0nstrated that a rapid injec­
tion of a bolus of nuid into the lateral 
cerebral ventricle of anesthetized cats 
results in both an increase in intracra­
nial pressure and cranial bone move­
ment at the midline sagittal suture 
where the bi lateral parietal bones 
meet.3 This reinforces the theories of 
Sutherland, leading many to believe 
that cranial bones in the human bend 
in harmony with the complex patterns 
of intracranial forces resulting from 
respiration and arterial, venous, and 
cerebrospinal fluid (CSF) pressures.4 

In spite of the subtlety of these move­
ments, they can convey important di­
agnostic information to a trained phy­
sician, and it has been shown that ap­
propriate treatment protocols can yield 
therapeutic results.5 

In reviewing the literature , we 
found that the subject of functional 
relations between voluntary muscles 
and dural membranes has been ad­
dressed by Becker.8 He suggested that 
voluntary muscles might act upon du­
ral membranes via fascia! continuity, 
changing the tension placed upon them 
and influencing cerebral spinal fluid 
(CSF) flow. Our observation that 
simulated contraction of RCPMI 
muscles results in flex ion of the PAO 
membrane-spinal dura complex CSF 
movement supports Becker's hypoth­
esis. Further, since the dural connec­
tion is in the immediate area of a ma­
jor CSF reservoir, the cistema magna, 
dural tension and movement in this 
region may influence CSF pressure. 
Becker also proposed that muscles at­
taching the skull to the spinal column 
might contribute to craniosacral mo­
tion. Since the dura links the cranium, 
spinal cord, and the sacrum, it is rea­
sonable to expect that changes in du­
ral tension at any one point of the cen­
tral-peripheral membrane system 
should be transmitted through the cere­
brospinal fluid to other parts of the 
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system. Hypertrophy of muscles con­
nected to the myodural bridge could 
result in excessive tension being 
placed upon the spinal dura, while at­
rophy of these same muscles could 
result in infolding of the spinal dura. 
We have observed atrophic changes in 
RCPMI muscles in chronic pain pa­
tients, 14 and suggest that functionali ty 
of the myodural bridge may be com­
promised when atrophy occurs. While 
the RCPMI muscles are functionally 
classified as extensors, the ir small size, 
relative to more massive muscles tra­
versing multi-segmental levels paral­
lel to them, minimize their contribu­
tion to motion. Other authors have 
suggested that the primary function of 
the RCPMI muscle is to provide static 
and dynamic proprioceptive feedback 
to the CNS, monitoring movement of 
the head and influencing movement of 
the surrounding musculature. 17

•
18

•
19 We 

suggest that RCPMI muscles may act 
to monitor and control movement and 
tension of the spinal dura mater, thus 
protecting cerebrospinal fluid hydro­
dynamics (flow) during head exten­
sion. For either case (hypertrophy or 
atrophy), pathology in a muscle hav­
ing direct influence on a pain sensi­
tive structure suggests an alternative 
mechanism for generation of cervical 
headache.15 It has been demonstrated 
that massage and manipulation of the 
cervical spine are valuable for man­
aging certain kinds of headache. A re­
cent article13 describes the effect of 
placing a physician's hands on the sub­
occipital region of the cervical spine 
and performing a circular kneading 
similar to the more involved occipito­
atlantal technique of Sutherland. The 
study found that simply placing the 
physicians hands under the head 
caused vasodilation to occur in the 
subject's finger. A larger increase in 
pulse amplitude was observed when 
manipulation was applied. Since varia­
tions in digital pulse amplitude can be 
used as a relatively direct and imme­
diate index of vasomotor tone of the 
dermal arterioles, the authors sug­
gested that this sympathetic response 

may occur as a result of a perturba­
tion of the cerebrospinal fluid result­
ing from mechanical pressure. We sug­
gest that significant movement of the 
atlanto-occipital articulation can occur 
when the head is treated by the cra­
nial manipulator, and that perturbation 
of cerebrospinal fluid can result from 
direct activation of the myodural 
bridge. This dynamic relationship may 
effect cervical-frontal muscle tension, 
with corresponding effect on blood 
flow through emissary veins which 
flow directly into dural sinuses. The 
clinical impl ication is that a possible 
feedback loop, yet to be investigated, 
may exist which could help explain the 
etiology and duration of commonly re­
ported symptoms of tension headache, 
namely suboccipital muscle tension 
which can progress to frontal involve­
ment along the shared continuity of the 
gala aponuerotica.7 

Conclusions 
We have described a previously 

unreported myodural bridge at the 
level of the atlanto-occipital junction 
that suggests a direct and dynamic cen­
tral-peripheral connection which may 
be directly related to some instances 
of idiopathic head and neck pain. We 
propose that the suboccipital myodural 
bridge is in a position to dynamically 
affect tension within the dura mater, 
widely believed by some to be a point 
of origin for headache pain, and that it 
also represents a link between the pe­
riphery and the CNS which may be 
dynamically manipulated to treat 
headache. 12 We suggest that there are 
at least two possible sources of idio­
pathic head and neck pain in some in­
dividuals that may be related to func­
tional pathology of the myodural 
bridge: 

• Abnormally increased tension in 
the RCPMI muscles that results in in­
creased tension in the spinal dura, a 
structure that is known to be pain sen­
sitive.20 

• Loss of functionality as a result 
of atrophic changes in the RCPMI 
muscles, resulting in abnormal infold-
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ing of the spinal dura during extension 
of the head and neck. 

An independent effort10 has con­
firmed our report of a PAO membrane­
spinal dura complex. These authors 
also suggest that the RCPMI muscles 
may monitor and/or control dural ten­
s ion. They hypothesize that this 
mechanism may assist in resisting du­
ral infolding and may have possibly 
failed in patients experiencing chronic 
pain resulting from whiplash-type in­
juries when atrophy of RCPMI 
muscles has occurred. This is consis­
tent with reports of RCPMI muscle 
atrophy that we have seen in chronic 
pain patients.4 
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CARMEL, INDIANA 

A neurosurgical group in the Pacific Northwest wishes to recruit an osteopathic physi­
cian with special interest in nonsurgical treatment of spinal pain. The idea applicant 
should have fellowship training in either pain management or craniosacral manipula­
tion techniques or both. Expertise in spinal injection procedures would also be highly 
desirable. Salary is competitive and dependent on the applicant's level of training and 
experience. The successful applicant should anticipate a practice that would be in­
stantly busy with varied and interesting clinical causes and the full support of a well­
trained staff. We are an equal-opportunity employer. Women and minorities are 
encouraged to apply. The practice is located in a lovely university community with 
incomparable outdoor recreational activities, low crime rate and a reasonable cost of 

living. 
Please send C.V. to: 

677 E. 12th, Suite N-560 
Eugene, OR 97401. 




